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and 

Rural America 

Purpose 

In April 1976, the OfKce of Technology 
Assessment (OTA) of the U,S, Conf(ress 
issued a stafV report entitled The Fectsi- 
bilitij and Vuli/e of Bruadband Commuui- 
caliotis in Rural Areciii. The purpose of the 
conference is to extend this effort by: 

• C'onsiderini^ a broader raui^e of commu- 
nications technolof-ries which might be 
used to meet rural needs. 

« Further examining the question of 
whether system demonstrations aimed at 
achieving economic viability are needed 
and if so, identifying the kinds of dem- 
on^^trations which might be undertaken. 

• Further examining whether rural inter- 
ests have been adequately considered in 
existing Federal communications policy. 

The outcome of this effort will be a re- 
port incorporating the information and 
points of view presented at the conference. 

Congresisional Interest 

The conference is being held in response 
to a request for additional information on 
rural communications from Senator Her- 
man Talmadge, Chairman of the vSenate 
Agriculture Commitfee, as approved by the 
12 member Technology Assessment Board 
of tlie U.S. Congress. Senator Pastore of 
the Senate Subcommittee on Communi- 



cations subsequently joined Senator Tal- 
niadge in support of tlie conference. It is 
intended tliat the conference will be of 
value to the U.S. Congress in its delibera- 
tions on communications policy. 

Conference Dates and Organization 

The conference will convene for 3 days, 
November 15--17, 1976, with about 60 in- 
vited participants. For the first 2 days, 
participants will be equally divided among 
three panels which will meet in parallel. 
Each panel will concentrate upon a spe- 
cific topic addressed in the OTA report as 
f 0II0W.S : 

• Panel L Rural Development and Com- 
munications. 

a Panel 2. Technology, Economics, and 
Services. 

' • Panel 3. Federal Policy. 

On the third day, participants from all 
three panels will meet together to exchange 
and synthesize findings and explicitly ad- 
dress the question of rural system dem- 
onstrations, 

Cosponsoring Institutions 

The National Rural Center is cosponsor- 
ing Panel 1 (Rural Development and Com- 
munications), The Aspen Institute is co- 
sponsoring Panel 3 (Federal Policy), 
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InLrodvicLion 



l-'or the- y).ir.t liovora.l years, thn Office of Telccomnuinica- 
t ionr; Pnllcy has inlLiatcd projects invcs Licja t ing the potential 
of telocoinniun ications as a method for alloviatincj some 
of the problem.s of rural America,! In the course of our 
investigations, a number of insights were gained relating 
both to the match between rural problems and telecommunications 
solutions and to some of the issues involved in service 
delivery via telecommunications wherever the delivery takes 
place. This paper will discuss some of the issues raised 
durine our research. The intent of the paper is to provide 
points of dcjparture for this panel *s consideration and 
r;houl.d not bo interpreted as representing a policy position 
of OTP.* 

The first section of the paper briefly describes the 
rural setting. Section II provides a non- technical descrip- 
tion of some of the alternative technologies. Section III 
outlines several representative studies and demonstrations. 
Section IV considers some aspects of the "software problem". 
Section V suqnests some potentially useful research initia- 
tives. 

Numerous sources within and without the Fede-.al 
cjoverninent contributed to the compi latLon of this repor t . 
We would particularly like to thank the Rural Center, the 
Rehabilitation Services Administration (HEW) , the Mitre 
Corporation, the National Center for Health Services Research 
(ilEV/) , Practical Concepts Corporation, and numerous offices 
of the Department of Agriculture for their continuing 
contributions . 



* This paper was prepared by the Research Office, Office of 
Planning and Policy. 

Principal Author: Peg Kay, Fellow-in-residcnce , OTP 

Kathleen Criner 
Marian Dix 
Paul Fox 
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iM'ct, i(.)M I : M'lIK IMIUAI. .SiiT'C I, Nc; 



'I'l '.'riu:: 

I'''>r {'ivr^t I'wwv in this ccMUury, many ruj'a L ai:oa:; iM«^ 

• j.iiiiiiui I MjMU 1 a t i on . Mont: o\' l:his growth is in non -ac) r icu.l, Lii rn J 
a r(.M5:-- J ur, I nvi-v luil f of" t.:ho ininiq ra l* .i on wan lio counUJ.i's 
a^l'iaCi.Mit. t.:-) SMSA^s.-'- A numl.)or of t:act:ors arc) associated witli 
Lliis ch.»ve]o[Mnq f:)at:l:ern, o.cj. , incroa.sixl employment o|)por Lun i - 
tu?n in rural aroas, the clovelopment of: retiremont comnmnitios 
and a qenora.l. d isonchan tmcn t with urban life. Given the 
naturt? of thor,o fJacLors, it is not sur:)risi.ng to discover that 
tv;o aqo yroups dominate the inmiqratioa pattern, i.e., younq 
famiiic\s in their mid-twenties and thirties, and older 
retirees. I f~ this trend continues, the dichotomy may have 
iiiipor tajit ini[Vj ica t ions for future service delivery, e.g., one 
would f.'xpect the older people to exert heavy pressure on 
a I rcuidy s trai nod health facilities ; the younger residents 
could require changes in established educational facilities. 

Whether tlio trend will continue is not entirely clear. 
Cl.awson-^ has pointed out that only recently have annual 
p(.)pula t'j on data become available. Previously, analyses weie 
t)er force l:>ased on the ten year population census. The apparent 
inmiqraLion to rural areas may simply reflect a normal, but 
hitherto unnoticed, perturbation in a long-term trend of 
oMtmigrat ion . The U. S. Department of Agricultute computer 
iiKKiel showtid inconclusive results, suggesting that ''further 
ciianges in rural-urban balance can be anticipated durinq tlie 
late lOTO's"."* 

There are several factors that could lead to a slowino, 
or reversal, of the rural inmigration trend. First, the 
energy crisis which spurred much of the increased employment 
ot)portuni ties in rural areas rich in coal and other energy 
resources may ultimately be responsible for a decline in rural 
employment should cheap-fuel dependent agricultural industry 
become d(-pressed and/or if increased transportation costs 
make continued dispersion of industry too expensive.''-' 

S^'cond, a siza!)le proportion of rural inmigration has 
bo.cn to count i.er> where a senior state college is located. 
Some evidence: suggests that tliis inmigration trend has slowed 
along '.vith the levelinci off or drop in college enrollment 
rates . 

TiUrd, concern for the well-being of their children often 
motivates young families to move to smaller communities. The 
d(>clinc in America's birthrate could diminis!i that incentive. 




t r '•'.( !l'l!;;h"<l iM'i'r; P.itt.'f'n:; v.'ith (h^'t)), ol(oii d i Mi i ! - ; im 
t'.'" ' Mr; 1 !( 'HIM. -iJ -1 1 (.){ Mi«Mr adr)Pt(Hl c:()iiiinuin t i » . Toi" 

i ii.' ■ t. <ii;^'» ' , (:h'' "<fMM.Mi i ntf" (}l Ari:^*)na with (\k^; t mi-s I y 1 1 • hr./ii:; 

I'l-iiit!; Im:; [ircMiMl^i- t:h(.* po 1 1 tmi [lollutiion in thdt: on^'-l.iinM 
h ivrii a:-'.t!inM uu 1 1 1 • re i:!'. a!mr)r;t t...o l.ht* lovol of ihv l-iast. 

;'«»vt.'r'a! (..ircn^t:; of" i tMH i q ra 1: i on li.ivo ro]H)i'tofl (icpl^- 
Mr)iis mT .Mi'-Miy aiui wat»M* rof;( i)"c:i\'; a:; a.ij: c ,)iul J t i ono rr; vUui 
lawn i nl'. 1 accoin])any Iho inm iuraii tii . 

l-*iriall.v, i Mcl i cat: ions of a ^-i.si.nc; rural .:)viiiic ral.o nuiy 
[-ake M)ino ol tho hJoom oft: Liie bucolic ]ieacli.-lO 

Not'.* Lii.K. the al.^ovo ci i.r>cu.ss.i on docs n_oJL (jucslion l:ho 
'■'•'ility rur-al. noi^dn. Thoso hcmkIs have in'v^n woll clocuMUMit'oci 
and, ind'-vd, llu^ Rural DovolopMu:-nt: Act. of 1.9 72 commit^s (;.hf^ 
counLry to r^fforts "to make rural Aniorica a ootter ixlaco t(.^ 
live and v;r)rl:."l-l Rather, the discussion addrt.>sst\s' the 
n.it.un^- ol' t!u> trend, o.cj., is it in fact lona term? if so, 
v/ill it c:ontinuo in tho sanio fjooaraphic directions? Tho 
uncort. .1 irit y of the trend's nature has iini.)l ica t ions for toU — 
coiiuiiun i ca (: ions system design and suggests th.it if comf)rohens i vc 
sy-.teins are built, they should bo based on current need Init 
•ill^21LL^!__J.^l^ ' l-^-^^''' flexible growtli potential . 

KK*keJ round 

Dur iiiM thf.- discussion of trends, it was noted that just: 
e'V'r (ril.f of th(> rural inmigration was to areas ad-jacent to 
•■''•'•'''"^ ' -'^ ' TIm hicfhJights a definitional question--when? does 
"ur-ban" b>av(* off and "rural" begin? At the edges, at least, 
tr.e d is.i. ir.cMon between the two is blurred. There is, howev(M-, 
nr. difticulty in recognizinri the di f f orence 1 .etween types of 
:"u ra 1 tineas . 

f:ast. o? the Mississippi, the rural dweller typicallv 
iiv'os witl^in [jO miles of an urban center. Ii sbfar as i)ublic 
service nr -ds are concerned, the problems arc those of scale. 

In such Jow density areas it is difficult to aggregate 

enough population to support public services locallv, altlioueh 
It IS Loasiblo, if not convenient, to travel to an urban 
o.siter for sucrfi services as healtli or education. Tn the 
Far v;est , however, people often live beyond 300 miles of ar. 
SM5:A, The problems hero are not only of scale, but distance 

It may r;imply be infeasiblo to travel that far for Im^'ic 

services , 
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\\\ .'itM«'t <m;;i', it i:; i>um'«» • ^xprMK^; iv- * si unit l';* 
prov'idt' , I ill pul'li(; ^uM'^'i^N»!; lo hnv d^'iuwl y ar'Mr<. In 

addition, sutdi .n'«Mii ju)nu.illy h.ivu* l't.'WtM' r(S'W)uri.'Oi; with which 
l<i ihiy lor t,h"i'i. Thin;, whih^ t;lu» nature of tdu^ pi^ohliun rniy 
<li?mr both b<>uw'U'n i\nd wit:l\in tho tv;n tiypoM of rural areas, 
th'Tij i I'. !u»t)"th(' 1 '-^i!; r,oi\\o Vovnl of nt^vl for mort? i^coiuHoical 
d»,'l.iv.M*y ol I rid i t; ior\a 1 public st-rvicoM. WhidJior , to what 
i..»xt«Mit , and by wliat moann the noodr*. - wi l^o sat.ujfiod, depond 
in larwc* lutM.sure on tl)c Tactors ol. i.l<.» and dliitcunce, la 
thn invent that, a teiucomnuin Lcat ions sytoini^ demonstration 
at.»[)!oach is taken, the systonu? design, includlnq tlio mix ot 
tochnolorf i e:; will (or sliould ; differ sliarpiy ncroHi*. Ihc 

fiOl f»ctod :i i tos . 

Th^' r-emaind'M- of tliiH sr^ction will list tho " t radi tiona T* 
public s-rvi c' rcd'orred to abovt! and will liicjhliglit some ol. 
tho trad i t lona] " problomr. asnociatod witli thorn in rural areas. 
The lollcjv/inq section wilJ doscribo some of the tcchnoloa ica 1 
alternatives tliat can bo applied. 

Trad 1 t i ruM 1 I'ub 1 ic Services 



A. iviucation 

i-lural communities often spend as much as 80?. of 
their public money for education. School district cf)n- 
:;olirbjtion has been a common solution to the problems 
of r.<:alo [)OSod by lov; density areas. That is, the 
po[;ulation base needed to support a varied curriculum 
arui adequate plant are acjqreqated from a fairly wide 
qeocjraf^hic area. Consolidation, however, does not 
solv(. the problems of distance common in the Far West. 
In some cases, the size of geographic area necessary to 
attain sufficient agcjreyation may simply be infoasiblc. 
In Riinoy's words, "How long a service road are you 
willing to build to assure that one family can get its 
children to school throughout the winter?" . i3As energy 
eo:;ts increase, the answer is apt to be, "Very shcjrf. 
liven in areas where consolidation is feasible, ^.^duca orfD 
-ire b';(j i rh-ii ng to question its wisdom r in tc^rmi^ of '.^c^-nomy, 
* 'ducat ionri 1 effectiveness, and community cohesi.n. 
T e 1 c o nim u n i. c a t i o n s a 1 1 cn' n a t i v e s are be i n g c o n s i d l. a l. c i 
witi) growing in teres t . 

B. Hea Ith^^ 

Th ^'-asic problem is that primary care physicians 
(and ot - r)rimary health care providers) are scarce 
rer.Qurces in rural communities. Several factors con- 
tribute to this. First/ rural doctors work longer and 
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; : ; . \ ''ill. ( ! M ; 1 U 1 i . ) ! ; < ' - u ; n I ' ' t | ■ i ; l ■ . . I ■• i , ; i ! ; • i i m 

i • . i ^ M • ■ < ' ! M ;; , ; 1 ; !j I ,i ! ' I f". M | • } ■ n M m '» • p . ! . : . i ' ■ i 

' •' n i , ; ' ' j 'h ' . . 1 ' ' I . I !r : i • * n >, ' i . i I ; : : ( ; . iii.i y « * f i . r 

■i. . { • M • >: , i! ! ' , 1 ■ M ' ( • ' I ^ n I i ; M t" if : : | f i I t r< i i M i lb ; 

- 1 ♦ i ' ■ 1 ; ' H • M ♦ { I |i ► ( ) I;m ' , \'i • 1 y M ! ! t I) , :; I H • 1 ,1 1 I t t M » I i 

r; M c , . ! h' ' ! ,1. ' I 1 { I n * i < t .1 ; 'I 'In :i M t t I . '< 1 i t 'i ■ f I I , ■ ) 

^ ' . . 1 ^ ! « *. r • < > I .1 iiu >i i ' ; f I im s| i t . : 1 , I h >v't • V'« ■ i , \ \\ luo; , i (•,,.- 

1 I ? 1 ' . nil i • m nu ) 'lu* *j) t , P. r 1 1 im 1 .u i ('m juk > ( 
^^tii'f'Wf M »i) ImmI n-):;pil.il, TImu: ^ tfif nnhililr («» 

< 'J! M ! 1 HI ( 1 rwi f M u:;t» of tin- u? j ('(O • 1 i-in , i , i' . , I ! m ' 

; Ii<'r' )M<' ol cvf'M pr'iin.u'y MtM I I h r.n r in rDi'.i 1 *ir»M;;, 

' \ Pill ' I i r W( )t 

" t:., .10(1 highway.*,, ^^^Ily of th«- |.>rol)|«'nM oi ;>u1>!m' 
v.'< rl*. . • rv i. (Miinol c;on(N • i val j \,)v* ..ii.n^ir'il !«• to 
' '< "MM ] : M ( irjti:; !;ohjl jons o:-:c('|M, loi' :Mi 'h in.M-'<niMl * ; o i i 
M ' 'M. . ii iiu ' t cv r» mcI i nu or dpf ) 1 i cm t, i on {On i r<to: . i m i h » 
t I in: i 1 on , M i qliway r. , liowr^v.' r , can In? ai a I y v:( i, n 
* ' r iM' ; f ' [ till, t I, \\) :)])(,) i'\ ,\{ \ ■ ai-r(;mni:ii i oa t i on 1 rarl(^-o T ! , '!'r: 
t''o«'.tt IM", KaiiiL^y'i-; (iu«,':; t i on , "Ilr^w lon-j m :'M-vic».' roa<l 
M • " y \: i 1 I i riM I o lai i 1 ci . , , V . 

1. . lM;i; I 1 c J fi * Ly 

f ; • 1 oti:; 1 y , Orn^ of Llv cri.tic:al I.aci:s Lr. cooiix: wiLa 
liii:; (jr'owina prohlorn i .s anoMuati^ polic-' Ir'ininc!, 'i'lio 

KfL. [ :o 1 i C(;man docs not oftion liav*' tho i)-ajni:ia 
;;. ci >.:;,• ry to c]»m1 with i nru.qra t. iav? cii-v t:rir.i«', Trainini 
i:; alstj .i prohltMn for t. rad i. t: i ona 1 1 \' voiuntcor riir<il. [ i ro 
d*':>.i ft rn.'ntr; , In this car.o, t,imo on lr<nninr; L.s 

not. *'coini\.H"iy Lirn'.^" but i 5^ t alv.-n from other acli\ilit;s. 

y . Hot .T' 'A t i or. 



!':;..■] ic :;«'Ot:or i a t '.n^Vc^-^. t i on in tiv ; 'T.^/ i s Lcni ,ind 
'■''ait 1 . ; r roc roa tional f aci 1 i t i i s--|.vi r t i cu 1 a r 1 y i a th - ' 
*'a-r ' a ia'd.'r<il, state, and local [)arks--ir. a v;jclplv 
r-^c^-aa ) d phononionon , v;hat i , [-'Orhaf^r; , lor;:; v; i col\- 
I f ".-o^on i .: ''i is oovornnon t i nvc I Vt\*i;on t w i. tli t,oJ < 'V i i on 
■ ^^ • c r ■ - a t i o n a 1 a c t i v L t y . Cor I a in 1 y , uo^-orn:ru r. t 

contiol of the cimount and cont.cnt of |>j rmii;s.i b 1 ( ^ 
.;d"»^rt 1 r; i nn on broadcast tt^Ie^* if) i on is sin-olcir to w-uvia;- 
M'-nt, oont.rol of the typ>c and numl'or of peririssiblo 



*LXii!L*J\V_,^^^£^ Is defined as "first contact'* care whicii doos 
not roouLr r^ rco'crra^ to a S[3ecia] Ist . 
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Section II: TECPINOLOGIES 



Numerous technologies are available for rural comniunj ca- 
tions. Principally^ they are telephone, coaxial cable, radio, 
video broadcasting, microwave, and satellites. Further improve- 
ments can be expected in existing microwave and satellite 
technologies and in one as-yet unproven area--fiber optics. 

The telephone system, while the oldest technology discussed, 
offers perhaps more new practical uses than any other technology. 
This is because our perception of the telephone has been far 
too limited. A telephone system can do la great deal more than 
simply carry telephone conversations. The key to more versatile 
use of the phone 'system is a wider range of terminal equipment. 
With appropriate terminal eauipment the phone system can easily 
transmit all forms of digital data, printed material (facsimile), 
still images (slov/-scan video) , and many forms of remote 
instrument readings, e.g., remote EKG ' s • The ability to transmit 
still images with slow-scan video equipment is particularly 
impor*:ant because many of the applications for v^hich closed 
circuit television have been proposed do not really need full- 
motion. A reexamination of these proposals suggest that most 
of the medical and educational applications need only the 
ability to transmit still pictures. Even voice communications- 
can be made more useful. With appropriate equipment, audio 
teleconferencing has been shown to be a suitable substitute 
for some travel. The availability and relatively low cost 
of the phone system are its two most signif i.cant, advantages. 

Coaxial cables can carry large amounts of information. 
Current cable systems can carry thirty to forty television 
channels through one cable. With this large capacity the 
potential exists for a wide variety of services. The disad- 
vantage is that these systems cost at least $3,Q00 a mile 
(usually more) . Unless there are enough services to financially 
support the system, it may not be feasible to build cable 
systems in rural areas where relatively few users must support 
the systems . 

There are two ways to broadcast television signals so that 
they are receivable by normal television sets. The first is 
over a conventional television station. the cost and limita- 
tions on the total number of stations (because of frequency 
scarcities) limit the usefulness of this technique. Translators 
which are low pov/er, inexpensive broadcast relay stations 
provide an effective way of delivering television service to 
areas which do not now receive adequate off-air service. 
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Current FCC regulations forl)id usinq translators to or.iqinrito 
prograpjninq (except for very brief advertisements) . 

Radio cornrnunica tions are important for rural communica- 
tions in tv/o ways. The first is to provide mobile communica- 
tions. Thie second is to provide communications to remote areas 
where telephone service is either nonexistent or inadequate. 
In all cases the potential use of rcxdio, as with the telephone 
system, extends far beyond voice communications . -'- 

Microwave provides line-cf -sight communications between 
specially equipped locations. Microwave systems can carry 
large capacities including television signals. Three microwave 
serf/ices are designed to economically transmit television 
signals from one central location to many different locations 
within a ten to thirty mile radius. Instructional Television 
Fixed Service (ITFS) is for educational, cultural, and 
governmental use. Multipoint distribution service (MDS). is 
a common carrier service intended to be used by a wide variety 
of users. At present MDS only serves metropolitan areas. 
Cable Antenna Relay Service (CARS) is for use by cable systems 
to carry programming between parts of a cable system. Other 
mir-rowave equipment using frequencies assigned to common carriers 
and industrial users is designed for connecting tv/o points. 
This equipment, unlike that used in the first three microwave 
systems mentioned, is capable of relaying signals over long 
d Is tance . 

Current satellite systems in regular service require 
expensive terminals. Terminals capable of only receivinq 
signals, not transmitting them, cost around $100,000 . Terrainals 
c.ipable of transmitting signals cost significantly more. While 
some improvements will be possible in the next few years, 
s.itellite terminals will still be expensive units unsuitable 
for individual use. 

The next decade will probably see three significant 
t«'chnical developments. First, improved microwave technology 
should permit greater overall capacity. Unfortunately, the 
new systems will also require shorter distances between 
repeaters, limiting their use in rural areas. 

Second, nlrect Broadcast Satellites, i.e., satellites 
capable Li ar emitting directly to ' :ie home, will probably 
be econoir aJly as well as technically feasible within tlie 
noxt decac v ':his may be a metliod of delivering regional 
television service ito rural areas which are now inadequately 
served . 
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':'h;.i:<!^ use oi' a ncv; tochn-jloqv , fibt^r optics (the I ran.s- 
nii srJ ori of i n forma t: ion on liqht boan^.?^ tiirouql] tiny qla::;s 
f ibcr50 v;.i.ll p)robahly emerge. Potentially, the siqn if ican 1: 
advantacjcs of glass fibers to rural com*minica tions is lo\-.' loss 
(i.e., tiic signal loses strengt!^. over distance at a lower rate) 
and thu ability to carry huge amounts of information. The low 
loss property would be particularly valuable in rural areas 
l.)ocauso of the large distances involved. While the tlieoretical 
capacity of a fiber is huge, there are a great many technical 
problenis that must be solved before this capacity can actually 
be utili:d:e(i. In addition, large capacities are significant 
only v;hon a demand for them is present. As a result, fiber 
optic use Ln rural areas faces many of the same problems facing 
coaxial cable. Because of this factor and the large number of 
unsolved engineering problems, it is unlikely that fiber optics 
will have a sionificant impact on rural communications for 
many years to com.e . 

It seems that the most obvious rural need is the delivery 
of one-v/ay broadcast serv^ices which, assuming the removal of 
I''CC res trict ioris , can most efficiently be accomplished through 
the use of a "hybrid" system of conventional cable for popula- 
tion centers combined with translator service for outlying 
areas. The position has been set forth at length, elsewhere . 2 / 3 

Translators, however, serve only as broadcast relay 
stations. And, in the context of one-way broadcast delivery, 
cable also serves primarily as a distributor of broadcast 
-,er vices. Unlike translators, however, cabl-.^ can serve as a 
prLnary carrier, as well as a relay. 

rn the cont.ext of a comprehensive telecommunications 
system, it is necessary to look to primary carriers. In 
considering local origination — a major factc-r in a compre- 
hensive systeia--the preeminent available tec-'mologies are cable 
and- telephone. Tlie remainder of this section v/ill therefore 
describe the salient characteristics of eacli in more detail. 
Bear in mind, however, that neither of these technologies 
alone will solve the problem of one-way broadcast reception 
and that even in the context of this discussion, both cable 
and telephone v/ill usually have to rely on some over-the-air 
lines to cover long distances. 

Signifi c ant Characteristics of Cable and Loc il T elephone .Systems 

Capaci t y is the rate at which information can be urans- 
initted. Most portions of the telephone system are narrowband, 
having a capacity below that necessary to transmit a full motion 
video signal. Cable systems are broadband; that is, they have 
the capacity to carry at least one full motion video signal. 



-9- 



15 



A tf'lophono channel is the capacity that telephone 

c npanios can unii.'ornly deliver between any two points. One 
channel carries .1 telephone conversation. It can also carry 

individual still pictures. The greater the dc^tail required, 

the longer it takes to send. A single telephone voice channel 

on the dial-up service can also carry digital data — up to 2,400 
bits ol: information per second. 

A television channel can carry the equivalent of about 
1,000 telephone channels of audio. It can carry one full 
motion picture; it can carry thirty still pictures per secondh- 
and it can carry over four million bits of information per 
second (digital data) . 

It should be pointed out that the full capacity of the 
teieT.»hone system to carry audio, still video, and digital data 
is currently in commercial use. The full audio and digital 
capacity of cable systems are still in th^' experimental or 
theoretical stage of development. 

Mul tiploxinc^ is the method by which multiple communicaticris 
are carried on a single facility without interference. Space 
division multiplexing (SDM) is accomplished by spatially 
separating the lines over which the signals are carried. 
This is the typo of multiplexing generally used by local 
telephone systems. Frequency division multiplexing (FDM) .^d 
acconpiished by putting different communications on different 
frequencies. An example is broadcasting where different 
stations arc^ on different frequencies (or channel assignments), 
[^.^ceivers ai'e tuned to specific frequencies to get the desired 
communication. Time division multiplexing (TDM) is accomplislied 
by using a communication path for different purposes at 
different times. An example is the sequential transmission 
of TV prourams. Using modern electronics, it is possible to 
share a facility many times a second so that each uoer 
monopolizes only a fraction of a second at a time. TDM is 
used for polling. 

Pi rection in a cable system refers to whether the signal 
is being carried from the headend (the electronic equipment 
locaLed at the start of a cable system) to another point in 
the system (downstream) or from some point in the system to 
the headep.d (upstream) . Separate equipment ir. needed to ha"ndle 
upstream communication. This distinction is irrelevant to 
telephone systems which are essentially symmetrical. (See 
Figures 1 and 2 . ) 

M ethods of access refer to the ways in which uGers are 
int.e: -onnu^cted. Point-to-point switched systems (ttiilephone 
systems) make a separate path between two (or more) users who 
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Trunks 



(to one or more 
central offices) 



Sv/itching 
Equipment 




liandset 

Par ty Line 



Figure 1 
Telephone System 
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Figure 2 
Cable System (Tree and Branch) 
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v;.int Lo coninviiu ca to . It is difficult, using this type* of 
s'/stom, to r|uickly set up brief connocliions to and from 
a larc;(.» nurnl-^vr of locations (e.g., for polling purposes). 
Conlor^mcr; calls are, of course, possible, but bt'-come less 
attractive.^ as large numbers of conferees are added, both 
because of cost and the interruption of service to other sub- 
st:ribers. Mul t i pie access (cable) systems are giant party 
1, i.nes i.n v/hlch everyone is connected to everyone else. 'JMiis is 
an extremely efficient system for one-t.o-many ("broadcast" type) 
u:;es and for ail tyf)es of polling. Dedicat e d lines , possible 
on both narrowband and broad systems, are direct connections 
aiioncj specified users. Figure 3 shows some typical examples of 
crosses betv/een methods of access with broad- and narrowband 
capaci ties . 





Broadband 


Narrowband 


Point to 


"Picturephone"'^^' 


Mos t telephone sy s tems 


po i n t 


Individual or 


Individual or sm.all 




small group 


group voice/data/"slow 




full motion 


scan video contacts 




video contacts 




Mu . ciple 


Cable sys t jms 


Telegraph loop 


access 


Mass distribu- 


Mass acquis i t ion/ 




tion of video 


distribution of 




inf ormarion 


data/voice 



Figure 3 

C(. )mpara ti ve Advantages 

Cable is capable of carrying full motion video in two 
directions. It is capable of very high speed digital data 
t}-ansm i ss Ion . Using cable, it is easy to arrange large 
conferences, and it is easy to poll. 

'i'he sLi[)reme advantage of the telephone is that it Is 
ub Iqii i Vous . Much off-the-shelf e<|uipnient is available. There 
i:: easy point-to-point access. The engineering for pilot 
pj ejects is often easier than on cable. And it is relatively 
cheap. 
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Section III: REPPESENTATIV^; STUDIES AND 1 )EMONSTR/;nONS 



There ha^^ been a plethora of demonstrations of, and 
studies about, the delivery of public services via telecommuni- 
cations.-^ This section v;ill discuss a representative sample. 

Ui. a 1th Services 

A. Canadian Experiments 

A series of experiments is being conducted in Canada, 
comparing the efficacy of various telecommunications 
systems to assist in primary health care. 2/ 3,4 Results 
of the first three phases of the project (which included 
a same-building remote hook-up and, in Phase III a three- 
mile remote between an urban community health center and 
a three-mile distant hospital) indicate that the accuracy 
of medical dia'gnoses do not appear to be significantly 
different when performed by a physically present M.D., 
via two-way color TV, tv/o-way black and white TV, or 
hands-free telephone. Nor is there any significant 
difference in the time it takes to diagnose. (A nursr:^ 
was physically present with the patient whenever remote 
diagnoses were made) . Attitudinal measures were incon- 
clusive. The final phase will extend the research to a 
remote rural area. The Canadian experiments were "labora- 
Lory" tests, and the results have not vet been verified in 
the field. 

B. National Center for Health Services Research 
Program"^ 

In 1972, the Division of Health Care Information 
Systems and Technology (DHCIST) initiated a systematic 
program designed to test three general hypotheses^: 
(1) technology can facilitate functional aggregation 
of dispersed health-c^tre resources, (2) technoioay can 
redistribute health care personnel from areas of" 
abundance to areas of scarcity, and (3) technology can 
mitigate the depersonalization of the health care system. 

Table 1, reprinted from Rockoff's January, 15/5, 
article, shows the initial round of experiments.^' 

The program's strategy v/as to initially explore, 
through experiments, demonstrations, and studies, a 
wide range of technologies, later narrowing the focus 
-a investigation as results came in. 
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TABLE I 

r,.HY or Two-Wav V»sual TtLf communication Pnojecrs iNiTurtD ih June. W2 to Expi^Rt the Utility (.r th.s TecHNOi>ocv 

IN Ht:Ai.TH.SEKV<cfes OrLiveHY 



Institution 
IS Mental H^aW 



C<xnrvb ridge H 0:^^11 at 



i^ilicvicw Clinic 



()l<l mouth Nfr<lical School 



JHt,Sin.*i Sckiool of 
Me6 »cine 



Title 



Piclwicfiione Network for the 
IHinftjs DppailincJit erf Mehfal 
Health Mecl»cal Center 
CompUK/Cwniniunity Mental 
HtaItU Proj»ran' 

An Expcrinietil m Uiin^ Two- 
Way Wide-Band Audio, Visiiu), 
nnd Data C^in<«i«triicdtiar)s 
0»^t»r A Laser Link to Pcrinit an 
Anc^hciiologist to Supervise a 
Kurv? Antslbeiist 



Evaluation pf a Video-Aug- 
m«i>tH Cotisultatioo &ystiexn 
B*?tw«cn Physic'ar* £^'l€nders 
at Wei^jhboHbocHi Healtii 
Ckinici^ and Physicians* at a 
Communrty Hoipjtal 

Prctuiephonc an<J Cab)e for 
Visual ComnMmication and 
Transrnisnon oi Ke4»cal 
Keconds in the Etihbny Qar 
fidd Corninunlt/ Health Care 
Network 

Bkiireclional Cable Televi&ian 
Sycten'i to Support a Rur^l 
Croup Practice 



Two -Way Television to Sup- 
port Physician Extenders in 
Dermatology atid Spctfrh 
Therapy 



Bidirettional Video Conin>uni- 
catiion and Fac^mkle Repro- 
duction Lmk& Betwetrn a 
Housing' Projed Pediatric 
Chnic and the Mount 5ir>ai 
Medical Ceirter 



Principal Irwpsinjator 
fticl Contract Nmnber 



Dr. Lester H. Rudy 
Modical Center Complex 
1601 W. Taylor Street 
Chicago, III. 60612 
HSM i 10-72-381 

Dr. ./. 3. Gravensteiii 
Depad.ment of Anesthesiology 
School of Medidne 
Case 'Vesteni Reserve Wni- 

von ity 
2040 /Vdelbert Road 
Clewnand. Ohio 4flJ06 
HSM 110-72-383 

Ur. <jnrcIon T. Mobrc 
The Camb'idge Hosp4tA: 
149% Cat oridge Stiect 
C<ir b.7it^,ie. Mass. 01*139 
K$fyf J 10-72.384 



Mr. Vernon Showaltcr 
Uethany Brethicri Hospital 
3420 W. Var\ Bureu Street 
Chicago, III. 60G24 
HSM 110-72-385 



Dr. Jon Wempner 
Lakeview Clinic 
GO* West First 
Wftconia, Mitui. 55387 
HSM 11 0-72^380 

Dr, Dean Seibert 
Dcpartniejrt of Community 

Medicine 
Daitinouth Mfi'tlical S<hoo! 
Hftnovcr. N. H 03755 
HSM 110.72-387 

Dr. Carter Mariihall 
Department of Communrly 

Medicine 
Mt Sifidt School of Metiicine 
17 Ea«it 96th Street. Room lA 
New York. N. Y. 10029 
HSM 110-72-382 



Technology 



Locj 



Picturephone 



Urban 



Laser Urban 
One-way color, one-way 

black and white 
Remote controls 



Microwave 
Black and white 



Picturephone 
C.'^We. video discs 
BL'»ck ar.d while 



Cable 

Portable video cart^ 
Black and ivhite 



Urban 



Urban 



Semirural 



Microwave Rural 
One-way color, one-way 
black and white 



Cable 

Black and white 



Urban 
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'ri](^ DHCIST approach :ias essentially boon "experiment- 
al". The proqram has not adopted a r.ic|orous hyj)ot:hesis- 
t';;stinq mr» thodo.l ocjy , ?;ut rather has relied on extensive 
l-'ield demons tirations to build an accup.uJ a t inq Ijody of 
knowledqe . Thus, results cited should be interpreted as 
probablistic statements, not verified fact. 

Tiio first hypothesis (functional aggregation) 
virtually grew out of the desperation of rural areas 
(see Sect.ion I, Traditional Services). Costs for health 
care increase as the skill level of experts and complexity 
of facilities increase. Thus, a functional aggregation 
of dispersed health-care resources v/oula have two positive 
effects. First, by avoiding unnecessary transfers to 
costly secondary and tertiary care facilities, costs 
v;ould be held down. Second, by facilitating necessary 
transfers, the quality of care v;ould qo up. The impact 
of telecommunications on unnecessary transfers v/as 
demonstrated at the Mt. Sinai site (see Table I) 
v/iiich shov/ed positive results. The impact of telecom- 
munications on necessary trans fers was shown in 
P^roken Bow, Nebraska, v/here slew-scan (still pictures) 
video was used tOv transmit a patient's x-rays over 
telephone lines from Broken Bow to the University of 
r;ebraska iMedical Center in Omaha. On the advice of the 
s[)ecialist, the patient was immediately (and necessarily) 
transferred to the more complete facility. 

Evidence supporting the second hypothesis (redistri- 
i^ution of health care personnel) was obtained in tluj (still 
(^peratinrj) Dartmouth project (::, e Table I) which explored 
the uses of interactive television for speech theraf)y and 
d«}rmatology . This hypothesis will be tested more fully, 
both as part gf the planned program (on Block Island, 
Rhode Island) and screndipi tous ly (in Plavas Lake, New 
Mexico) 9. 

The Block Island experiment will connect a doctor's 
office on the island to a mainland hospital. Augmented 
narrov/band (slov/-scan) v;ill be the technology used. 

The Playas Lake trial grew directly from the nr^eds 
im[;osed by industrial inmigration to a rural area. The 
Phelos-DodcTC Company recently built a copper smelting 
{•)lant in the New Mexico desert town of Playas Lake. The 
company also built a "company town" for its employees. 
T}k? nearest doctor, however, was 110 miles by road in 
Silver City. A telemedicine system (designed by The Mitre 
Cor[:)ora t ion under subcontract to the University of New 
Mexico) consisting to two-v/ay microwave (blace and white 
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TV) and sujjr^iomon La 1. narroA'hancl ; v;as installed. IL 
i^jnnoct:.-; a f)hys-ician qrouf:) practice facility in Silver 
("ily vjilh .1 clinic in Playas Lake. Tiio clinic, staffed 
:// (»ni.» nur.Sfj practit ion(ir , a pliysicians a5:sistant, and 
a '.f'Chnic ian, handles fivc^ or six consultations a day. 
The system Ijecame operational in January, 1976 . 

Tho third liypothesis (mitigation of deper.^^on al i za t ion ) 
is btM.nc; oMapninod in a current experiment in Cleveland 
v/hore ,\ small iiiner-city hospital is connected by tv;o->;ay 
telc.-vision to the University hospitals of Case-Western 
!<e:;crve. Here, consulting pediatricians "visit" each 
infan-: daily in the newborn nursery and discuss any 
ru'rjbloins '.v'ith the nurses. A similar method is used in the 
int-nsive care unit. The Mt. Sinai site also produced 
eviaunce supporting this hypothesis. 

As results of tlie experiments anc; demonstrations came 
in., Mitr(? was asked to analyze them and apply wliat was 
I'lvirne-d to a study that v;ould investigate combinations of 
[/rr/sician extenders and telecommunications technologies , 
for tiie }:>urpose of arriving at optimal rural health care 
d(>ii.ve'ry systems. Mitre's conclusions were that (1) tele- 
communications links betv/een satellite clinics and central 
f ac LI it:ir\s can reduce costs, (2) narrowband technologies 
fjffer more preferable cost-benefit mixes than broadband, 
<ind ( ]) augmented (slow-scan) narrowband systems are 
oj'Lin'al wlii'-^n health care systems are considered by 
L ! ^ e n\ s e 1 •/ o 



:^.ot!i i:ockoff (DIICIST) and Bennett (Mitre) cautioned 
liiat the favorable cost balance could tip to broadband if 
iK'alta sei^vices were to be one of several users of a 
coi;ip.roh»jnsive br -adband system.. iMitre projections indicate 
that the balance shifts at the point where other users 
ray slightly more than half of the system costs. An 
additLonal policy issue is involved, since it may be 
advan tar}(»ous from the viewpoint of the community ..is a 
whole to use the less economical broadband system for 
luvilti services if, in so doing, other public services 
reap Joun ter-ba lane ing benefits, e.g., otherwise Lnfeasibl^^ 
('ducat:ional services might be made available through the 
^ syste:a. An additional consideration, the ubiquity of 

tolepiione se^rvice, should also be taken into consideration, 
l-(;ckorf rioted. This could be a crucial factor in tele- 
comiTuinications delivery of lieaLth services. 

f. n addition, Rockoff expressed concern over tlie 
reliai)ility of the antiquated telopl-.one equipment wliich 
is ust.^d in some rural areas, noting th<at the five percent 
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of tJiM country that cioos not rc'cc^ivc acicxuiatc f)iuMu^ 
^■.•:'r7 i.cN-; is scattered throurihout rural areas. 'Vhc 
i'"r-;art nont of Agr icul tu rc oxper i oncL-r; with ii:; f.)llol 
rinancial nianaqemont proorai:i (see Administrative Scr •.' i c;-; , 
belov;) will tell us some thing about that. 

i-'ockoff has also pointed out^^ that should National 
Health Insurance become a reality, date transmission 
re(}ui r'L.'men ts in the health field v;ill multiply. 

Many of the results of the DiiCIST program appear 
to bo generalizable to other service areas. The oppor- 
tunity to apply the knowledge gained should not be lost. 
(See Section V, below.) 

Services to the Elderly 

A promising demonstration of services for the elderly 
IS taking place in Reading, Pennsylvania, under the 
sponsorship of the National Science Foundation. A consor- 
tium of New York University, Berks TV Cable Company, Berks 
County Senior Citizens Council, and the Reading" Housing 
Authority proposed to explore the process of comiT^unica t ions 
as it develops through teleconferencing, Reading's elderly 
[Kjpulation is serving as the prototype group. A muiti- 
pur[)ose senior citizens center and two public apartment 
complexes for the elderly were interconnected with tv/o-wa\' 
video ecfuipment. Other Locations, e.g,, the mayor's office, 
are added on an ad hoc basis as needed. The programnung 
;.s planned and produced by the • derly. Participants are 
the elderly themselves, service providers, and members of 
public and quasi-public agencies. In addition, 124 
converters have been placed in the homes of elderly people, 
so that they might watch the programs on a midband channel. 

As of September, 1976, reports from the project staff 
can only be described as "ecs ta t ic " . ^ ^ March, 1976, 
survey of 8 4 or the home viewers disclosed that 70% of 
then v;atched the program at least once a week. (Four 
remotes are presented four days a week,) Because of the 
high viev/ership, the programs are now being cablecast 
systemwide,' that is, on a regular channel that does not 
require a converter for reception. Project Coordinator 
Connell reported that "in-person attendance at the cable- 
cas ts has not been overwhelming, a s teady 4 0-6 0 per 
cablecast. But people are 'meeting on the system'. 
Occasiona].ly , a home-watcher will drop in to meet the 
active par ticipants-- they usually say something like, '1 
feel like I know you and I had to say hello in person.' 
The effect on some of the participants has been amazincj. 
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r:i)f par*. : cuiarly bititer, old woman has just blossoiaod 
:.Lnc(.! sLartcd participating." 

Apart from t!io standard presentations on such subjects 
a:: food stamps and social security, the projoct offers 
voqa i(?srsons, sing-aloncjs, and a series on "What happens 
v/hen your spouse gets sick?". 

Early technical problems, mostly witli the audio, have 
been solved. There have been no equipment failures. 

The f>roject is now preparing for the end of the 
demonstration phase and transition to crommunity control. 
A new Board , wtiich includes representative;; from several 
local ];anks, the City of Reading, the University o*^ 
Ponnsy 1 ^/ania , along with several elderly citizens, has already 
begun to take control of some aspects of tlie system. 

Given the rise of retirement communities in rural 
area.s, the Reading project is of particular interest-- 
both from the aspect of its impact on the elderly and its 
transition to community control, 

Educa t ional Services 

The field of education has not produced the set of coherent 
r-^sults that are available for health. This is probably due, 
at least in part, to the Office of Educatior funding proposals 
tiiat involve telecommunications rather than procjrams to investi- 
gate telecommunications. As a result, projects do not build 
0'\ accumulated knowledge, negative results c-re regarded as 
"failures" to bo swept under the file cabinet, and the mistakes 
o'' one project are, for lack of information, repeated by others. 

Educational uses of telecommunications have been detailed 
at lenqth e Isewhere . We v;:.ll here report on some represent- 
ative [projects that have either not been frequently cited or 
tiiat v/e have recent i.. formation about, 

A . In-Schoc 1 • . 

T\\o Irvine (California) Unified School District 
i.'iitiatr^d its Video Communication'^ Project in 1974 . It 
nov; enconipassc>s twelve of the fou)-teen schools in the 
disti'ict. The University of California, Irvine, also 
on \.hi) interactive cable system, shares some of its 
extra^^urricular activities with the pu) lie schooJs. The 
systr:m uses inexpensive black and whit^ equipment, often 
orx^rated by students, cablecasting on Ito- midband channels. 
Each loccition has two television recei' 3rs tuned to the 
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t. v.v) mi(:i .iiiri ciMrinol:>, fjo t!^Jt oach location can :jc>o tlie 
♦.v/f) (>n-lifi'.> i».irL ] ci[)an::s , Wlvjn calleci on for input b-/ 
t.!u' tc'ac;;'.?r , a location "[)unchcs in" its niodulatoi- anc; 
.i; ; ».!ar:; f^n om^ of the sots as a Mar t i.cipant . The tcachc^r 
r--.f:u-: i ns on tiio otlicr screen, Tiio system is used hotii for 
cla-sroon instruction and for such activites as chess and 
dei>u ten . 

i^.. Col lO'-;e-to-High School 

A r^articularly pertinent project is one just initiated 
i-y Kut?.t:ov;n State Collecje. The history of the project is 
of some interest. In 1971, the Carnegie Commission on 
nicjhor education published its report, "Less Time — More 
options," in which it recommended that, in order to reduce 
eel ilea t, ional costs, baccalaureate degree programs be 
shortenfKi ny one year. The recommendation was not 
eirubraceci by the educational community which seemed to feel, 
not unreasonably, that a three year 13. A. was not the same 
a:; a four year B.A. 

Memb.^rr, of the Cable Television Information Center 
staff cone-Iuded that telecommunications solutions could 
i)o applieri to the problem and developed the concept of 
cablecastinq college classes to distant high schools. 
Osinq two-v;ay video, accelerated studt^.-nts in the higli 
scriools could join the collcqe classes, receivinci both 
111 ah school and college credit and thereby <\rrivinq in 
colb*cK,> with credits already in the bank. CTIC took the 
c<.)ncepM: to Vice President Dodson Droisbacii of Kutztown 
State Coliec|e--a school that had a fine internal cai^le 
system, o:-:c(.-llent relations with its fe(^der hioh schools, 
a vigorous administration, and was alx^ut to accruire a 
two-v;ay microwave link to cho cable system in Reading. 

Within two years, Dreisbach had cleared tlie insti- 
tutional hurdles, a course (in oceanography) had been 
prepari^d, and cablecasting was begun in September, 1976. 
Two schools on the Reading system share the microwave . 
channel to KSC. A third school in Kutztown has a dirdct 
two - v/ci y e a 1 > 1 e Jink. 

The tochnolocp/, which has sc^en previous uses, is 
working v/ell. The unknowns are the course and tlio 
stud.'nts--tht»r»- are 50 students in tht^ live collt^go class 
•iouw.-d by sevei. ^ble students at the three high schools. 
K.''C roqards the ^grarn as a continuing experiment and 
expects to spenc; .^veral semesters learning and gradually 
builciinci the cut i. iculum. 
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Thiy at)pj ic.iL ion ol.iviousJ.y lias great rcJovanco to 
rurn l. distr ic t:s / both because of its t^ohential for 
roducinq local coi.locfc costs and because It can be 
generalized to other applications of remote educational 
del L very . 

C. The OTA report described the Remd-Spar tanbury 
TochjiLcaL College High School Equivalency project in 
Spartanburg, S.C. The following includes more recent 
information. Substantively, the project offers high 
school education to adults. Classes are conducted by a 
teachoi' located at the cable system studio. Ten students 
were given interactive terminals in their homes. Using 
the terminals, the students could send eight digitally 
encoded messages to the teacher, i.e., "I understand", 
"I don't understand", "Slow down", "Give an example", 
"'Ask a question", "Visuals are unclear", and "Technical 
problems". The eighth message is the "Mere" answer to 
the roll call. Preliminary results regarding both tlie 
technology and the educational quality are encouraging. 
The initial pilot class is complete, and regular classes 
havr.' b(!qun. Early and unofficial returns indicate that 
cable students do as well as classroom students. 

Like the Kutztown experiment , ■ Spar tanburg is of 
obvious interest to rural areas. One caveat has developed 
from the Spartanburg effort. The original experimental 
design called for random assignment of students to cable 
and classroom. However, a sufficient number of students 
who live in the cabled area of Spartanburg was not avail- 
able, and random assignment v/as tlierofore not possible. 
An examination of the cal^^le path suggests a reason for 
this. Much of the less affluent section of town was not 
cabled. Rural areas (like urban areas) contemplating the 
use of telecommunications for public service delivery had 
best make sure that their target groups can receive the 
service . 

C. Education for the Handicapped 

The fiuroau of Education for Handicapped (BEH) funded 
a project in Anierst, New York, that uses interactive 
telecommunicM ti ons to deliver educational material to 
severely handicapped children (aces 4-21) at home and in 
res i dent iai centers . The pro j ect is beinq carried out 
by the Regents of the University of the State of New York 
and The Mitre Cornoration. 

Six mid- and superband channels are used to deliver 
T\/ signals downstream to 50 receivers located in 40 homes 
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rincl t.v.;o 1 es;iclontia.l centers. Digital upstream return is 
act i vatod by typing on a "nienu'' keyboard and uses 
standard lines. 

During the past year, downstream programming has 
expanded from "mostly game playing" to a curriculum that 
includes high school equivalency courses, a math program, 
reading, and language arts. Appropriate courses are 
added as they are discovered among available software 
(see Section IV) or developed by the project. 

iMolly Richardson, of the project office, reported 
that this "individual call up" kind of education is 
particularly suited to the needs of the handicapped who 
seem to use it in sporadic, but intense, bursts. The only 
reported problems concern the monopolizing of the home TV 
and telephone facilities by the students. Extra TV sets 
and private phone lines are not uncommon.-'-^ 

Public Safety 

Probably the most elaborate public safety telecommunications 
network in the country is the institutional network developed 
by -he Philadelphia Police Department. A dual trunk system, 
each trunk has thirty-four downstream and four upstream channels. 
As reported by the Cable Television Information Center in July, 
1976, the network connects the main police headquarters, city 
hall, and nine d.i.visional headquarters. Twelve more districts 
were to be connected. The system serves the following purposes: 

1. Training. The Police Academy presents regular 
training material both for patrolmen and 
detectives . 

2. Administration. News and special reports (e.g., 
missing persons) are transmitted. 

3. Arraignments. Suspects are interviev/ed in the 
district by court personnel located in city hall. 
This substitutes for suspects being taken, by 
two policemen, to city hall in a wagon. Depart- 
ment personnel estimate that the saving in 
police time will amount to about $800,000 
annually. This is a court-approved experimental 
application. A future decision will determine 
whether it can legally replace face-to-face 
arraignment . 

4. Fingerprint transmission. Permits decentralized 
identification of arrestees. 
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^) . I)cM:unionl: facsimile t'.ransPhi.s.sion . Uses a custom-- 
made $14,000 terminal; Lransnits an 8" x 11" 
document in 4 0 seconds. 

6. Stall, meetings. Permits decentralijjed meetings 

i.n which the chief inspector can see the divisional 
inspectors; all inspectors can receive full audio. 

7. Leqal Counseling. The District Attorney's office 
advises police as to constitutionality of search, 
sei/^ure, an^l arrest procedures; screens out some 
cases based on constitutionality and sufficiency 
of evidence. 

8. Management information.-^^ 

This application is of interest not only because of its 
public safr^ty uses, but because of the number of ways the 
system is used--e.g./ for one-way "broadcast" type transmission/ 
two-way video, digital data, and facsimile transmission. 

Another project relevant to rural needs is the Michigan 
State University experiment in firefighter training in Rockford, 
Illinois (sponsored by NSF) . Scheduled to become operational 
in January, 1977, the curriculuin (developed at MSU for this 
project) will be delivered to the station houses using three 
technologies: 1) one-v/ay video with digital response, 2) one- 
way video with mail response, and 3) video-cassettes with mail 
response. This investigation of the relative merits of tech- 
nologies makes the project especially interesting. 

Administrative Services 

The Farm(irs Home Administration is engaged in a pilot 
proj€:ct that may help answer some of the questions about tha 
relicibility of rural telephone systems. Jn recent years, the 
portfolio of I'armers Home Administration has vastly expanded. 
The I'ilot project is an attempt to stay on top of its management. 
The project bf^gan with eight terminals placed in field offices. 
The terminals are linked to the central office in St. Louis 
by dedicated phone lines. Digital data is fed directly to the 
St. Louis comi:)Uter. Ten more lines have recently been added. 

Farmers Home Administration personnel report that they 
are not yet in position to do a cost-benefit analysis of the 
project, but initial impressions are very positive. 

There were some technical problems with tvs^o of the eight 
original phone lines. One line was replaced when problems 
with the step-by-step switch developed. The spokesman was not 
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suro what: tho othor problon was, but thoucjht: it: was similar. 
In January f 197R, FaririGrs Homo Administration intends to expand 
its network to a four-staho aroa, using multi-drops rather than 
than dedicated lines. 



Department of Agriculture personnel anticij^ate some 
fjM.>blons with ttic phono lines when the multi-drop system is 
iniJtalled. They do not anticipate anything that cannot be cured, 
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Sec t ion LV : SOF'IMVARK 



One of the more persistent worries about the success 
potential of teleconununication systems is the "lack of 
software". On inspection, the "problem" would seem to be 
exaggerated. 

Perhaps the most obvious fact is that for most uses, pre- 
packaged software is not a factor. Health service uses, for 
instance, usually consist of some kind of spontaneous conver- 
sation and the electronic transmission of an x-ray, EKG , or 
the like. Public safety uses that encompass fingerprint and 
facsimile transmission, staff meetings, and arraignments have 
no software requirements. 

Another class of expected use of telecomnunications 
systems--the accessing of computers — either does not require 
software or, for programming, has an established bank of it 
available. 

If there is a software problem, it concerns educational 
material. Given rural needs, this could limit the effective- 
ness of a telecommunication system, since it cuts across 
several ^substantive uses, e.g., police and firefighter 
training, medical continuing education. It should be noted, 
however, that even educational applications do not universally 
require software. Of the four educational projects described 
in the preceding section, only one, the Amherst, New York, 
project for the handicapped, relies on it. The others could 
conceivably use prepackaged software but, in general, they 
depend on spontaneity for their success. 



harrowing still further, there does not seem to be a lack 
of recognized quality software in the area of general education. 
The productions of Children's Television Workshop, the National 
Geographic Society series, such as "The Ascent of Man" or 
"Civi lization"--all have been and continue to be used as 
classroom tools with or without the aid of a telecommunication 
system. The problem appears to be, then, in the area of 
prepackaged software developed for specialized audiences. 

riven here, the problem does not seem to be in the amount 
of material available but in locating it and obtaining a 
reliable pre-asr>essment of its worth. In other words, how 
can you find it and how do you know what you are getting? 

The Mitre Corporation has just completed a national 
survoy for the Reh^abili tation Services Administration (RSA) 
of DliEW. The purpose of the survey was to locate and classify 
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voc.i ( idiial mmI ) i .1. i tin M on so f t wa I'c^ • ^- 'V\\o ".pccific:^ o I: t:I]<:^ 
MiV(\s- M.q.j (. j f ;n v;i 1 1 nvailal'h^ shortly Trc^!) HSA, llow(.'vor, 
sonic) (jf tlic; nu>!'r.> ijcMirTal conclusions of intorcsL here. 

Apart \'vc)i\\ :i t s own s ta tr-by-s la to comp.ilatlon of 
IJk' non-print !u) J cl.lnqs o[: the state vocational rehabil.i ta t ion 
aq-ncic;;, Miti" idontiPiod a numl)Gr of avaiJablo catalogs-- 
ho'-.h qonoral and pertinent to vocational rehabilitation. 

Hoye and Wnncj,-^ for instance, regularly updc^te their index 
to Coni|Hiter Assisted Instruction (CAlj material. The index 
contains several thousand entries, including vocational 
ichabi 1 Itation subjects, e.g,, finger spelling, and high school 
oquL valency lessons. Most of the material can be used with 
telephone accessed computers, such as those used by the Amherst 
pr-./joct. The index identifies the target group, states the 
level of user knowledge needed, and tells how much each entry 
liai; boon used . 

Information on non-CAI educational software is much more 
dispersed. NTIS and Groat Plains disseminate general catalogs. 
Tho- National Audiovisual Center distributes a catalog of all' 
films and tapes available from the United States Government. 
Tht^ Cal/le T«-lovision Information Center publicat on. Local 
Co vornment Uses of Cable Television ^ lists two do^en potential 
suppliers of material suitable for use by local cjovernmen ts . 
Ln general, however, locating an appropriate catalog may 
ro'iuire almost as much prior knowledge as locating a specific 
s e t o f mn t e r i a .1 s . 

Further, once the catalogs are located, it 2s extremely 
difficult to identify a fruitful tree in the forest of semi- 
evaJuated material. The evaluation problem is not uniform 
aci-oss all subjects. The Mental Health Materials Center, for 
instance, lists all media material, including print. It 
describes the intended audience for the material, the compre- 
hension level required, plus a general evaluation which seems 
to be adequate. 

In most fields , -accurate descriptions of the technical 
quality of the tapes or films are available. Content evalu- 
ations are spotty for understandable reasons. Educational 
material is usually based on some pedagogical theory. There 
is no general agreement on pedagogy. (For example, what is 
th'^ ''right way" to teach a paraplegic to gel out of bed?) 
Thus, distributors either tend to eschew content evaluation 
or else weight it in favor of their own biases. It should be 
pointed out, though, that the same problom c^xists with 
educational print material, and readers have managed to live 
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Section V: Rr:yi:AR(:iI INITIATIVI^S 



•f'wo obvious rt^search roquironcnts aro evident from the 
proco.iinc) rliscus.sions. First is the devGlopinent of a 
m.n-.ho^lolcxjy (.or irkmtifying the comnunica tions requirements 
of lo-aiiLies. Second is the compilation, codif icQition and 
analysis of information already available. This section will 
discuss each in turn. 

Methodology for Identifying Communications Requirements 

ny this, we do not mean a service needs assessment. 
Localities aro able to perceive their own substantive needs 
and, indeed, there is every indication that innovations 
inspired by needs designated as such by "outsiders" are rarely 
adopted by the community in question.-'- 

Many localities, however, are not sufficiently familiar 
with the technology to recognize which elements of their 
perceived needs are amenable to telecommunications solutions 
or to select among the technologies available. It should be 
noted that the match between needs and appropriate technologi- 
cal treatment should provide the rationale for the telecommuni- 
cations system in any given locale. 

Some work has already been done in this area, Maxine 
RockC'ff, for instance, has constructed a table distinguishing 
among technical, human, content, attitudinal, and other 
variables in the design considerations ' for visual telecommuni- 
cations events.^ The Cable Television Information Center has 
developed a lo^al government departmental communications needs 
questionnaire. The Program Evaluation Group of the Urban 
Institute is developing a methodology for tracing both the 
actual and desired flow of information thorough an organization. 

The proi^osed research initiative, which attempts to apply 
some of the principles suggested in the work cited above, is 
currently underway at OTP, The first phase is scheduled for 
completion in this calendar year, 

Compalation of Previous Research and Demonstrations 

As pointed out in Section III, the efforts of the Federal 
government in the collection, application, and dissemination 
of information about telecommunications are not uniform. They 
range from the model program in progress at DHCIST to one-shot 
demonstrations v;hose results are not easily appraised. There 
is something to be learned from almost all of these projects — 
including the ones that have been written off as failures by 
their sponsors. 
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In t lirno:.;:;, it fihoul.d be rococjn i ?:o(] Lhat roKOvirch diid 
cli.M"ioniilral:ion [.>rojccLs liavc inhercMit risks. Inovil.abiy, liomo 
will fail. These f:ailurus are subju^ct to a great clt^al of 
cr i. t i c;lsm. It is too much to expect that tho tuneless will 
advert isf> their failures. Unfortunately, the result is tint 
th^' Ifjsson may be paid for several tines. Thu^i, while tlio 
proposed search will be extremely difficult, it is necessary 
if We are to build on accumulated knowledge. 

Jiitorally hundreds of demonstrati ms have been carried 
out and ri^search reports v/ritten on aspects of delivering 
services via telecommunications. One report contained a 
bibliography of over one hundred publications dealing with 
social service delivery ( excluding health and xn-school education) 
on cable television aloneT^^ 

There are additional barriers to the search. Reporting 
procedures for Federally funded programs, for instance, often 
record content information but not method of delivery. This 
causes extreme difficulty in identifying even significant 
telecormnunica tions efforts. Also, many projects--probably a 
majority--originate in the states, municipalities, or with 
private or c^uas i-public organizations. However, as the social 
services report cited above demonstrates, a search such as we 
suggest can be accomplished with reasonable success. 

Once the projects are identified, results should bu 
analyzed for generalizability . For instance, paraprof essiona] s 
have been utilized, v/ith varying degrees of success, in many 
telocommunica tions projects. Several of the DCHIST demon- 
strations used them. Project FEATT , a program that trains 
parents to train their severely handicapped children, uses 
paraprof ess ionals . The SALEM project, which delivered adult 
basic education to rural areas, used them. Has the accumulated 
experience taught us anything universal about the appropriate 
use of parapro f essionals in conjunction with telecommunications? 

Serious problems will almost certainly arise in cross 
comrj. risons of projects which v/ere done under a variety of 
cond tions with varying degrees of rigor. One would not 
expect a research project of this nature to provide uniformly 
hard, incontrovertible information. One would expect, however, 
that a certain amount of hard data would emerge along with a 
great deal of "folk wisdom" which would provide useful first 
approximation guidance for the design of rural telecommunica- 
tioni; systems. 



Much of human endeavor consists of a search for perfect 
knowledge. The fact that this ideal is unattainable does not 
mean that we shouldn't use the often imperfect knowledge that 
we hcve acquired. That is the underlying rationale for the 
prog] am recommended. . 
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